NS 102
Lecture 4

April 7, 2005

Opening:
Universally speaking
Red Hot Chili Peppers

Closing:
Satellite
Dave Matthews Band




GnatSigh News
(all the news that fits)

* On late homework
« Lab assignments

Mr. Kurt Henriksen (kurt@oddjob.uchicago.edu)
check website & posted list
 http://home.fnal.gov/~rocky/NS102/

* Hugo Z. Hackenbush, Rufus T. Firelfy,
Otis P. Driftwood, Wolf J. Flywheel,
S. Quentin Quail, & Jeffrey T. Spaulding
have been dismissed as TAs.
New TAs are listed on the website
(class information).
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George Busch (German painter) in 1572:

“It is a sign that we will be visited by all sorts of
calamities such as inclement weather, pestilence,
and Frenchmen.”

Monastic Chronicles re: Supernova 1006:
“in 1006 there was a very great famine and a comet
appeared for a long time ....”

“at the same time a comet, which always announces
human shame, appeared in the southern regions,
which was followed by a great pestilence...”

“three years after the king was raised to the throne, a
comet with a horrible appearance was seen in the
southern part of the sky, emitting flames this way and
that...”
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The Universe According to Aristotle




O crassa ingenia. O caecos caeli spectatores.
Oh thick wits. Oh Blind Watchers of the Sky.

-- Tycho Brahe 1573
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Tycho with the King




The Universe According to Aristotle




NOVA MVNDANISYSTEMATIS HYPOTYPOSIS AB
AUTHORE NUPER ADINUENTA, QUA TUM VETUS ILLA
FTOLEMAICA REDUNDANTIA & INCONCINNITAS,
TUM ETIAM RECENS COPERNIANA IN MOTU
TERRJE PHY SICA ABSURDITAS, EXCLU-
DUNTUR, OMNIAQUE APPAREN-

TIIS CGLESTIBUS APTISSIME -
CORRESPONDENT. “avoiding both the

mathematical absurdity
of Ptolemy and the
physical absurdity of
Copernicus”




The Tychonic Arrangement

Q Mercury

Q Venus ¢ Sun

f Mars @ Earth
2}. Jupiter C Moon

Saturn










Johannes Kepler:
Kepler, Keppler, Khepler, Kheppler, and Keplerus

Michelangelo Merisi:

Merisi, Amerigi, Merigi, Merici, Morisi, Merisio, Morigi,
Morisimus, Amarigi, Marigi, Marisi, Narigi, Moriggia,
Marresi, and Amerighi






...at the age of 4, | nearly died of smallpox.
... my hands were badly crippled.

... during the age of 14 & 15 | suffered continuously from skin
aillments, severe sores, scabs, putrid wounds on my feet.

.. on the middle finger of my right hand | had a worm.
.. | had a huge sore on my left hand.

.. when 16 | nearly died of a fever.

.. at 19 | suffered from headaches and disturbances of my limbs.
.. | continuously suffered from the mange and the dry disease.

.. at the age of 20 | suffered a disturbance of the body and mind.



...once, at the urging of my wife, | took a bath.
.. it's heat constricted my bowles and nearly killed me.

.. | believe | am one of those people whose gall bladder has a
direct opening into the stomach. Such people are short-lived
as arule.



...I hated Kolinus.

... Braunbaum was my enemy.

.. | willingly incurred the hatred of Seiffer.
.. Ortholphus hated me as | hated Kolinus.
.. Kleberus hated me as a rival.

.. my talent made Rebstock hate me.
.. Husalius opposed my progress.

.. Jaeger betrayed me.



... at the age of 21 | gained knowledge of woman. | achieved
this with the greatest possible difficulty, experiencing the
most acute pains of the bladder.



Barbara Muehleck Kepler:

“... simple of mind and fat of body, with a stupid, sulking,
lonely, melancholy disposition.”



...that man has in every way a dog-like nature.
... his appearance is that of a little lapdog.

... his appetites are like a dog; he likes gnawing on bones and
dry crusts of bread.

.. like a dog he drinks little and is content with the simplest foods.
.. he happily greets visitors like a dog.

.. when something is snatched from him he sits up and growls.

.. he barks at wrong doers

.. he Is malicious and bites people with sarcasms.

.. he has a dog-like horrors of baths
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Mysterium Cosmograhicum

Mercury — octahedron - Venus

Venus — icosahedron — Earth
Earth — dodecahedron — Mars
Mars — tetrahedron — Jupiter

Jupiter — cube - Saturn



Planets from from
and Polyhedra Copernicus
Polyhedra
Saturn-cube-Jupiter 577 635
Jupiter-tetra-Mars 333 333
Mars-dodeca-Earth 795 795
Earth-icosa-Venus 795 794
Venus-octa-Mercury 707 723
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Kepler’s 1t Law Iers 1st L aw
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focus

X y:1

a>b>0

a’ b’
eccentricity e =+1> —b*/a*> =0.5




ellipse

focus

eccentricity e = \/1 ~b*/a® =0.5

b/a =+l1-¢’ =1-1¢* fore small



e=0.3
e=0.5

e=0.7

e=0.9

same semimajor axis
different eccentricities
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same eccentricity

different semimajor axis



Mercury

eccentricity = 0.2



Mars

pAG

eccentricity = 0.09
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O ellipse with eccentricity of Mars circle with same area O



The Ptolemaic Epicycle

Epicycle
Deferent



